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Research and development for 
biologically rich, climate resilient 
seed systems 
Farmers in Africa are facing unprecedented challenges to 
deal with changing and anomalous climates and related 
crop management problems caused by (new) biotic and 
abiotic stresses. With the exception of a few crops that 
are amenable to, and benefit from, substantial investment 
from the private and public sectors, current seed systems 
are not providing farmers with effective and timely access 
to and adequate supply of good quality seeds (or other 
reproductive materials) for important food security crops, 
fruits and vegetables.  
 
Poor seed access to and availability of seed for 
smallholder farmers are major obstacles to improve a 
country’s seed and food security. Under supportive policy 
and socioeconomic conditions, a diversity of seed 
production and distribution practices makes up a resilient 
seed system. A resilient seed system contributes to 
greater food availability throughout the year, the 
production of more nutritious and healthy crops, income 
generation and a sustainable resource base. These 
outcomes together will contribute to greater resilience of 
food systems. 
 
In recent years, there have been some scattered 
successful pilot efforts to provide solutions to improve 
underperforming seed systems. Examples are the 
Integrated Seed Sector Development programs in Ethiopia 
and Uganda, the Genetic Resources Policy Initiative in 
Rwanda and Uganda, and the Sowing Diversity= 
Harvesting Security project in Uganda and Zimbabwe. 
 
Solutions include:  
 
• Identification and testing of promising varieties for 
climate change adaptation in national and 
international genepools. 
• Predictive characterization of crop wild relatives for 
identification of adaptive traits to cope with climate 
change. 
• Joint scientist-farmer characterization, documentation 
and conservation of crop diversity, including 
neglected and underutilized species, based on key 
functional traits. 
• Participatory variety selection using crowdsourcing, 
citizen science and Information Communication 
Technologies (ICTs). 
• Community protocols regarding access and benefit-
sharing of genetic resources. 
• Establishment and support of multifunctional 
community seed banks and connecting them to 
national genebanks for country-wide systems of plant 
genetic resources conservation and sustainable use. 
• Revision or reform of national policies concerning 
plant genetic resources and seed.   
• Mutually supportive implementation of international 
agreements concerning access and benefit-sharing of 
genetic resources. 
• Alternative variety registration systems and seed 
certification mechanisms. 
• Establishment and support of community-based seed 
enterprises. 
 
There is now an urgent need (aggravated by the negative 
impact of Covid-19 on seed systems) to scale-up these 
strategies through capacity and institutional strengthening 
from community to subregional levels. The scaling goal is 
to enhance the functioning of African seed systems and 
provide every African smallholder farmer access to a 
secure and diversified supply of quality seed (or other 
reproductive materials) suitable for local conditions. In 
practice, this means increasing the availability and use of 
genetic diversity by farmers, plant breeders, extension 
agencies and rural development planners, as part of their 
strategies to adapt to climate change and improve 
livelihoods. The strategic use of crop genetic diversity 
(including crop wild relatives, and neglected and 
underutilized species) can benefit from improved 
information provision about seeds and climate and better 
technical and financial support from formal sector 
agencies. One important task is to better characterize the 
genetic material available in genebanks, which could lead 
to the “discovery” of varieties with potentially high 
adaptive capacity (i.e. tolerance to biotic and abiotic 
Seed Hubs for East and Southern Africa: Mobilizing Knowledge and Resources for Resilient Seed Systems 
 
stresses). Central to the scaling efforts is the engagement 
with multiple stakeholders including the private seed 
sector, civil society organizations (e.g. community-based 
organizations), agriculture research and education 
organizations and local and national governmental and 
non-governmental organizations, that are well-positioned 
to take up and further develop strategies, methods and 
tools and integrate them in their daily work.  
 
Subregional seed hubs 
While some of related research and development work in 
this area can take place entirely within a particular 
country’s borders, efficient scaling strategies will require 
unprecedented levels of cooperation (and cost sharing) 
between countries. Climate changes will often impact in 
similar (if not identical) ways on rain fed cropping systems 
in contiguous agroecologies that are divided only by 
national borders. It makes sense in such cases for the 
countries concerned to work together. This can be done 
by pooling the genetic resources whose performance they 
want to evaluate in test sites across the areas concerned, 
sharing evaluation information, jointly supporting crop 
enhancement efforts (if more breeding is appropriate) and 
developing agronomic training materials for extension 
agents and farmers concerned in both countries.  
 
Alternatively, it can also happen, given the migrating 
nature of climate changes, that parts of one country may 
be experiencing climatic conditions like those that were 
previously experienced in another country; with the result 
that crop varieties have evolved and coping mechanisms 
have been developed in the latter country that could help 
the former, and vice versa. With regard to wild relatives of 
crops, they are often wide ranging across countries and 
may contain useful genetic ‘material’ for users in a 
(sub)region and even globally. 
 
Given scarce resources for genetic resources 
evaluation networks and national breeding programs 
it makes sense for countries with common or 
complementary climate change and agricultural 
production challenges to pool their scarce resources 
in support of mutually satisfactory outcomes. It also 
make sense to look together for more resources 
and/or advocate for a reallocation of available 
resources.  
 
Not only research and development activities, but also the 
exercise of public authorities’ discretion in regulating uses 
of genetic resources needs to be coordinated in support of 
these activities. For some minor crops, such as neglected 
and underutilized species, the task is to make a start with 
regulation, which has received none or little attention. The 
upstream research and development activities involved in 
assembling, testing, improving genetic resources and the 
further downstream registration, release, multiplication 
and commercialization of new varieties are governed by a 
multitude of national laws and regulations. It makes sense 
for countries to agree, in advance, on how they will 
exercise their discretion under those laws in common 
ways, to support the research program and objectives. 
There is mounting evidence that applicable regulations 
(including access and benefit sharing regulations for 
implementing the Convention on Biological 
Diversity/Nagoya Protocol and the ITPGRFA; 
phytosanitary regulations; intellectual property, variety 
registration and release rules) are exponentially 
increasing costs of research and development in this 
area. Cooperation and agreements on policy and legal 
questions between countries involved in the research and 
development activities is critically important.     
 
Sub-regional seed support/service unit(s) could address 
these needs, constituting an essential component of 
scaling strategies to mainstream the availability and use 
of biological/genetic diversity in seed systems for climate 
change adaptation. The hubs will be demand driven and 
provide intelligence and technical backstopping to farming 
communities, national and international research 
programmes, development actors, seed companies and 
policy decision-makers, on resilient seed systems tools, 
methods, information sources, data management, policy 
design and compliance with applicable regulations and 
agreements. As far as is known, such a kind of seed hub 
does not yet exist in the region. 
 
The portfolio of seed hub functions include: 
 
• Facilitate the establishment of new links among 
interested seed system actors at national level and in 
the (sub)region(s) working on conservation and 
sustainable use of plant genetic resources (south-
south collaboration), climate change adaptation and 
resilient seed systems, for example, between the 
national genebank and community seedbanks, 
between a private sector seed company and a public 
research institute or between a farmer seed 
enterprise and a seed service delivery enterprise. 
New linkages can foster better access and exchange 
of information among all actors about plant genetic 
resources and seeds. 
 
• Support research through training in approaches and 
methods for navigating/complying with applicable 
laws and policies to identify and access genetic 
resources with traits that are suitable for use under 
changing climatic conditions, from local, national, 
sub-regional and global sources.  
 
• Support participatory crop evaluation activities across 
countries and seed quality trials within the countries, 
for example, on neglected and underutilized species. 
 
• Develop a protocol for accessing advanced and 
segregating materials from public and private seed 
sector agricultural research institutions by farmers to 
facilitate participatory plant breeding and plant variety 
selection. 
 
• Promote the use of climate and crop modelling to 
identify crop species and varieties that are better 
adapted to climate change.  
 
• Assist with the development of crop descriptors that 
allow the registration of farmer (improved) varieties at 
national and regional levels.  
 
• Strengthen the capacities of farmers and their 
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community seed banks to access new crop diversity. 
 
• Develop and maintain sub-regional seed catalogues 
that allow searching for suitable germplasm for 
particular conditions. 
 
• Promote and support local seed business 
development lead by farmers and farmer 
organizations. 
 
• Develop and maintain a digital seed knowledge portal 
and support the use of digital tools for seed related 
information management and sharing, seed related 
data collection and analysis, and communication. 
Promote the use of digital solutions for more efficient 
communications and better access to information and 
seed. 
 
• Support capacity development activities (sub-
regional, national and institutional tailor-made 
trainings) and curriculum development in 
collaboration with national and international partners. 
 
• Develop harmonized principles/agreements and 
policies endorsed by public authorities in the 
participating countries to support sub-regionally 
coordinated research in compliance with international 
and national laws. Facilitate and support policy 
coordination, for example, through the development 
of agreements for germplasm exchange, data 
sharing, and dissemination of research outputs in 
compliance with applicable international laws 
(ITPGRFA, Convention on Biological 
Diversity/Nagoya Protocol, UPOV 1978 and 1991, 
regional seed harmonization agreements, IPPC). 
Remove existing restriction and barriers to the flow of 
germplasm. 
 
• Provide forums for comparing experiences and 
lessons learned across the countries, and to use that 
information to develop policy briefs and submissions 
to national and international policy processes.  
 
 
Coordination (management) of the seed hub  
 
The hubs will be managed by a small unit that operates 
through a combination of face-to-face and virtual 
interactions. The unit will be made up of specialists drawn 
from international, regional and national research 
organizations, farmers organizations, development NGOs 
active in the subregions, with complementary disciplinary 
backgrounds, who may reside in their home countries, but 
operate as a “flying doctors” team (virtual doctors when 
there are COVID-19 related travel restrictions). During the 
start-up period, staff of the Alliance of Bioversity 
International and CIAT (drawing as necessary on other 
CGIAR centers active in the subregions) and the 
Wageningen Centre for Development Innovation will 
provide technical support to the management team. Hubs 
could be “attached” to and housed by an existing 
subregional or national institution that is willing to take on 
this responsibility.  
 
 
Sustainability of the seed hub  
 
Initially, it is foreseen that the hubs will be supported 
through bilateral funding. The hub(s) could then strive to 
achieve sustainability through a combination of funding 
mechanisms: renewed co-financing of staff positions by 
participating organizations; annual membership 
contributions; co-funding contributions; embedding 
activities in ongoing initiatives; and payment for facilitation 
and support services. 
 
Outlook 
The seed hub(s) will contribute to very practical results 
that make seed systems more resilient, such as: 
 
§ Much faster and cheaper ways of gathering, 
compiling, analysing and sharing information about 
relevant (anticipated) climate changes and climate 
induced stresses, for example, through the use of 
climate analogues. 
 
§ More efficient ways to identify ‘best-bet’ germplasm 
(including crop wild relatives) and portfolios of diverse 
varieties that are potentially adapted to changing 
conditions.  
 
§ Novel ways to efficiently distribute these promising 
materials in sufficient quantities to large numbers of 
farmers and breeders for evaluation and selection. 
 
§ Innovative seed business models and innovative 
seed value-chain mechanisms to respond to the 
demand for crops and crop varieties and to offer work 
and income generation opportunities, for example, 
through young seed entrepreneurship. 
 
§ Strong collaborative, multi-stakeholder dialogue and 
learning, and exchange of knowledge, experiences 
and good practices. 
 
§ Empowerment of farmers and effective 
implementation of their rights, to make their voices, 
needs and interests heard in national and 
international decision-making processes related to 
the management of plant genetic resources, seed 
system development, agricultural production and 
livelihoods. 
§ More power and resources for provincial, district and 
municipal level public agencies to effectively work 
together with farmers, their organizations (such as 
community seedbanks) and the private sector to 
improve their seed systems. 
 
§ The effective implementation from community to sub-
regional levels of international agreements and 
national policies and laws governing access to 
genetic resources and benefit-sharing, seed trade 
and intellectual property in ways that support climate-
resilient seed systems. 
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Photo. First seeds for the Jericho community seed 
bank, South Africa 
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The seed hub concept was developed through a 
consultative process in East and Southern Africa 
coordinated by the Alliance of Bioversity International and 
CIAT in collaboration with the Wageningen Centre for 
Development Innovation (WCDI) of Wageningen University 
and Research, the Netherlands. The lead authors are 
Ronnie Vernooy and Michael Halewood of the Alliance and 
Abishkar Subedi of WCDI. Many research and 
development organizations active in the two regions 
provided inputs. We acknowledge their contributions.  
 
The development of the seed hub proposal was supported 
by the Ministry of Agriculture, Food Quality and Nature of 
the Kingdom of the Netherlands under the collaborative 
agreement on Resilient Seed Systems for Climate Change 
Adaptation and Livelihood Security.  
 
Financial and technical support was also provided by the 
CGIAR Research Program on Climate Change, Agriculture 
and Food Security (CCAFS), which is carried out with 
support from the CGIAR Trust Fund and through bilateral 
funding agreements. For details, please visit 
https://ccafs.cgiar.org/donors. The views expressed in this 
document cannot be taken to reflect the official opinions of 
these organizations.  
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